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Exercise training and heart failure: a
systematic review of current evidence
Ffion Lloyd-Williams, Frances S Mair and Maria Leitner

Introduction

HEART failure is a growing health problem worldwide
with a poor prognosis and adverse effect upon patients’

quality of life.1 It results in high levels of health care utilisa-
tion, being responsible for approximately 120 000 hospital
admissions annually in the United Kingdom.2 It is therefore a
disease of major economic significance with an estimated
annual health care cost of £360 million.3

In view of the increasing incidence of heart failure, its neg-
ative impacts on quality of life,1 and associated high levels of
morbidity and mortality, there has been increasing interest in
optimising its management. Treatment of heart failure has
altered substantially over the preceding ten years and in
recent times a plethora of guidelines relating to diagnosis
and management have been published.4-10 However, while
these guidelines provide clear advice regarding pharma-
cotherapy of the illness, they provide little practical help to
the cardiologist or primary care provider seeking guidance
regarding the best advice to give heart failure patients on the
subject of exercise. Traditionally, patients with congestive
heart failure were recommended rest and it was widely
believed that they should refrain from physical activity, owing
to the potential damaging results it could cause.11 This is
certainly not the case today. Nowadays, there is an increas-
ing consensus that exercise benefits the physical health of
heart failure patients. In 1994, the Agency for Health Care
Policy and Research published guidelines regarding the
‘evaluation and care of patients with left-            ventricular
systolic dysfunction’,4 which concluded that there was insuf-
ficient evidence to promote supervised rehabilitation pro-
grammes at that time. In this paper, we describe a system-
atic review of the literature pertaining to the effects of exer-
cise training with heart failure patients, to ascertain the cur-
rent strength of evidence underlying the growing belief in the
benefits of exercise for this patient population.

Method
Search strategy
Studies published between 1966 and December 2000 of the
effect of exercise training with health failure patients were
identified by searching the following electronic databases:
MedLine; Science Citation Index; Social Sciences Citation
Index; BIDS; Bandolier; Cochrane Database of Systematic
Reviews (CDSR); NHS National Research Register (NRR);
and Current Research in Britain (CRIB). No restriction was
placed upon year of publication. Latest editions of key rele-
vant journals not yet available on electronic databases were
also scrutinised (such as European Heart Journal, American
Heart Journal, Journal of the American College of
Cardiology, the American Journal of Medicine, Journal of the
American Medical Association, British Medical Journal,
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SUMMARY
Chronic heart failure (CHF) is a growing public health problem.
Current guidelines provide detailed information regarding phar-
macotherapy but little guidance about the value of exercise/car-
diac rehabilitation programmes for individuals with this condi-
tion. To investigate the effects of exercise training upon CHF
patients, a systematic literature review was carried out of trials
(from 1966 to December 2000) which used as their main out-
come measures the effects of exercise training upon: (a) physical
performance; or (b) quality of life; or (c) morbidity/mortality.
Databases searched include: MedLine; Science Citation Index;
Social Sciences Citation Index; BIDS, Bandolier; Cochrane
Database of Systematic Reviews (CDSR); NHS National Research
Register (NRR); and Current Research in Britain (CRIB).
Relevant bibliographic references from identified articles were
also reviewed. Thirty-one trials were identified, comprising ran-
domised controlled trials (RCTs) (14/31), randomised crossover
trials (8/31), non-RCTs (2/31), and pre-test/post-test (7/31).
Sample sizes were: 25 participants or fewer (20/31); 26 to 50
participants (7/31); 51 to 150 participants (4/31).
Participants were predominantly younger, with a mean age in
23/31 studies of 65 years or less, and male. Patients with co-
morbidities were often excluded. Positive effects were reported on
physical performance (27/31), quality of life (11/16), mortali-
ty (1/31), and readmission rates (1/31). No cost-effectiveness
analyses were identified. 

We conclude that short-term physical exercise training in
selected subgroups of patients with CHF has physiological bene-
fits and positive effects on quality of life. This review highlights
the continuing problem of clinical trials that include participants
who are not representative of the general population of CHF
patients seen in primary care. Further investigation of the utility
and applicability of exercise training is essential.
Keywords: heart failure; exercise training; systematic review.



Heart, Circulation, Circulation Research, and Hypertension).
The search terms used were: ‘exercise training’, ‘physical
training’, ‘aerobic’, ‘anaerobic’, ‘heart failure’, ‘left ventricular
failure’, and ‘cardiac failure’. The reference lists of identified
articles were also scrutinised for additional studies that con-
formed to the specified inclusion criteria. Titles, abstracts or
both, identified by the outlined search strategy, were read by
two reviewers who determined study eligibility. Full articles
were then assessed for relevance. The search was restricted
to English language papers, randomised controlled trials
(RCTs), and clinical trials. Editorials, review papers, and dis-
cussion papers were excluded. Studies included had the
effects of exercise training in terms of physical performance,
quality of life or health care utilisation as the main outcome
measures. Research studies with the following main out-
come measures were excluded: the effects of drugs upon
the physical performance of patients with heart failure; and
the biomedical changes in patients with heart failure as a
result of exercise training.

Selection criteria
RCTs are perceived as giving the most reliable evidence for
inclusion in a systematic review12 and a substantial number
of the studies reported in this review are based upon a ran-
domised controlled design. Nevertheless, owing to the limit-
ed number of studies that met with our search criteria, all
published clinical trials were included in this review. Where
any one study resulted in multiple publications, the principal
paper with the greatest number of subjects focusing on
exercise training with heart failure patients was reviewed
(other publications based upon the same study sample are
listed in the references).13-17

Outcome measures, data extraction, and analysis
Outcome measures examined were:

• improvements in physical performance, including:
increased peak oxygen uptake; cardiac output; and aer-
obic capacity;

• quality of life;

• health care service utilisation;
• cost effectiveness; and
• mortality.

For all reported studies, the following information was
recorded independently by two reviewers: bibliographic
details — including country of origin, aims, study popula-
tion, setting, subject selection criteria, information concern-
ing the type of training provided, measurement tools used,
outcome measures, and the study findings and conclusions.
In addition, patient numbers, compliance and completion
rates, the methodological approaches utilised, and other
factors which could affect the validity of the results, includ-
ing effect modifiers, were recorded.

Owing to the variations that existed in the study design,
patient group, study setting, and outcome measures used in
the studies, it was deemed inappropriate to conduct a meta-
analysis. Presented here is a narrative synthesis of the stud-
ies obtained from the systematic review. The methodological
quality of the RCTs was assessed using the Jadad Scale by
two reviewers.18 Disagreement between reviewers was
resolved by consensus.

Results
General overview 
Thirty-one studies met the defined selection criteria (Table
1). Of these, 14 were prospective RCTs,19,21-24,27-33,46,47 eight
were randomised crossover trials,20,25,26,40,43,44,48,49 two were
non-RCTs,36,38 and seven were pre-test/post-test stud-
ies.34,35,37,39,41,42,45 The provision of exercise training was, in
the majority of cases, supervised and hospital-based, with
data collection taking place in a hospital laboratory setting.
Investigation of long-term effects was rare and 45% (14/31)
of training programmes lasted eight weeks or less. Table 2
provides a summary of the methodological quality of the
prospective RCTs. Only 43% (6/14) of the RCTs outlined their
method of randomisation19,20,27,36,37,47 and in many instances
when descriptions were provided these were vague and
incomplete (for example, no mention of the method of allo-
cation). Seventy-four per cent (23/31) detailed their inclusion
and, in some cases, exclusion criteria for patient recruit-
ment,19-21,23,24,26-30,33,35-40,43,44,46-49 but only 42% (13/31) pro-
vided information about the recruitment procedure adopt-
ed.19,21,24,29,30,34,39,40,43,45-48 When the recruitment procedure
was detailed, participants tended to represent convenience
samples (for example, patients attending a particular clinic)
or volunteers. Patients with other illnesses that frequently co-
exist within the wider heart failure population were often
excluded. For example, 26% (8/31) excluded patients with
diabetes, while 52% (16/31) excluded individuals with chron-
ic obstructive airways disease. The majority of studies were
small, with 65% (20/31) having sample sizes of 25 partici-
pants or fewer; 20,21,23,25-29,31,34,35,37,39-41,44,45,47-49 22% (7/31)
with sample sizes of 26 to 50 participants;19,22,24,30,36,38,46 and
13% (4/31) with sample sizes of 51 to 150 partici-
pants.32,33,42,43

Age of study participants
The annual incidence of heart failure increases exponential-
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HOW THIS FITS IN

What do we know?
Short-term physical exercise training in 
selected subgroups of patients with CHF has 
been shown to have physiological benefits and positive effects
on quality of life. A reduction in hospital re-admission rates,
improved morbidity, and a decline in mortality are the key indi-
cators of the benefits of therapies for patients with heart fail-
ure. However, only one study has examined these outcome
measures.

What does this paper add?
Larger, long-term trials are required which represent all
heart failure patient groups in terms of age, sex, common
co-morbidities, and location (i.e. hospital versus community-
based) to clarify whether exercise has the desired physical
and life-enhancing effects and thus should be widely
recommended.



B
ritish

 Jo
urnal o

f G
eneral P

ractice, January 2002
49

R
e
vie

w
 a

rtic
le

Table 1. Summary of the reviewed studies meeting the defined inclusion criteria.

Mean (range) Intensity as 
Author Study design n age in years Sex Activity Duration Frequency percentage of heart rate Training period Training effects

Belardinelli Prospective 99 C = 56;  M/F B 40 minutes 3 times/week; 60% peak VO2 52 weeks Positive  
et al33 (Italy) RCT T = 53 2 times/week 
Belardinelli Non-RCT 27 57 M/F B 30 minutes 3 times/week 40% peak O2 uptake 8 weeks Positive  
et al36 (Italy)
Cider et al9 Prospective 24 C = 65; M/F CT 15 minutes 3 times/week 60% of 1 rep maximum HR 20 weeks Positive  
(Sweden) RCT T = 62
Coats et al26 Randomised 17 R = 61; M B 20 minutes 5 times/week 70–80% peak HR 8 weeks Positive  
(UK) crossover trial T = 65
Conn et al34 Pre-test/post- 10 44–71 M/F B NS 3–5 times/week 70–80% maximum HR 8 weeks Positive
(USA) test (F = 1)
Davey et al20 Randomised 
(UK) crossover trial 22 64 M B 20 minutes 5 times/week 70–80% maximum HR 8 weeks Positive
Delagardelle et al45 Pre-test/post- 14 57 M/F T, B 60 minutes 3 times/week 75% peak VO2 24 weeks Positive
(Luxembourg) test
European Heart RCT 134 60.5 M/F B, C 20/12 minutes 4–5 times/week 70–80% peak HR 6–16 weeks Positive
Failure Group42 (UK)
Gordon et al23 Prospective 21 60 M KE 15 minutes NS TG1 = 35% abs peak; 8 weeks Positive
(Sweden) RCT TG2 = 65–75% abs peak 
Hambrecht et al21 Prospective 73 C = 54; M B 10 minutes; 4–6 times/week; 70% peak  2 weeks (hospital); Positive
(Germany) RCT T = 55 20 minutes once/day VO2 maximum 24 weeks (home)
Jette et al19 Prospective 39 50.8 M J, C, 5/30/15/30–60 3–7 times/week 70–80% peak HR 4 weeks Inconclusive
(Germany) RCT B, W minutes 
Johnson et al31 Prospective 18 C = 63; M/F IM 15 minutes 2 times/daily 15% maximum IMP 8 weeks Positive
(UK) RCT T = 70 
Kavanagh et al38 Non-RCT 30 C = 65;  M/F W NS 5 times/week 50–60% VO2 maximum 52 weeks Positive  
(Canada) T = 62
Keteyian et al24 Prospective 40 56 M B, T, 43 minutes 3 times/week 60–80% of HR 24 weeks Positive
(USA) RCT R, A 
Kiilavuori et al22 Prospective 27 52 M/F B, W, B = B = 3 50–60% peak VO2 24 weeks Positive
(Finland) RCT (F = 1) R, S 30 minutes times/week later acc to HR

(supervised) (supervised); 
HB = NS HB = NS

Koch et al27 Prospective 25 C = 64; M/F KB 90 minutes 3 times/week NS 12 weeks Positive
(France) RCT T = 56 
Maiorana et al44 Randomised 13 60 M CT, B, 60 minutes 3 times/week 70–85% peak HR 8 weeks Positive
(Australia) crossover trial T, IM
Meyer et al25 Randomised 18 52 NS B, W, B = 15 minutes, 5 times/week; 50% maximum WR 6 weeks Positive  
(Germany) crossover trial T, E W = 10 minutes, 3 times/week; 

T and E = 20 3 times/week 
minutes 

Oka et al46 Prospective 40 Range = M/F T, RE HB = 40–60 3 times/week (T); 70% peak HR 12 weeks Positive
(USA) RCT 30–76 minutes 2 times/week (RE)

Continued
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Table 1 (continued). Summary of the reviewed studies meeting the defined inclusion criteria.

Mean (range) Intensity as 
Author Study design n age in years Sex Activity Duration Frequency percentage of heart rate Training period Training effects

Owen et al48 Randomised 22 C = 81; M/F CT 10-minute 1 times/week 70% maximum of age 12 weeks Inconclusive
(UK) crossover trial T = 81; warmup;  predicted maximum 

R = 82 4.5 minutes’  pulse rate
activity;
10-minute
cool down

Quittan et al47 Prospective 25 C = 54; M/F B, SE 60 minutes 2 times/week; 50% VO2 maximum 12 weeks Positive
(Austria) RCT T = 57 3 times/week 

(from week five)
Scalvini et al35 Pre-test/ 12 55/57 M B 10 minutes, 2 times/daily 70% maximum workload 5 weeks Positive
(Italy) post-test rising by 2 

every 4th day 
Shepherd et al39 Pre-test/ 21 62 M/F W Not specified 5 times/week 60–70% peak O2 uptake 16 weeks Positive
(Canada) post-test 
Sullivan et al41 Pre-test/ 16 54 NS B, W,  60 minutes 3–5 times/week 75% of peak VO2 16–24 weeks Positive
(USA) post-test J
Taylor49 (UK) Randomised 8 61 M B 30 minutes 3 times/week 45–70% peak O2 8 weeks Inconclusive

crossover trial 
Tyni-Lenne et al28 Prospective 21 60 M KE 15 minutes 3 times/week 70% peak performance 8 weeks Positive
(Sweden) RCT 
Tyni-Lenne et al37 Randomised 24 M: 58/F: 60 M/F KE 15 minutes 3 times/week 65–75% peak WR 8 weeks Positive
(Sweden) crossover trial 
Tyni-Lenne et al40 Randomised 16 R = 63; F KE 15 minutes 3 times/week 65–75% baseline WR 16 weeks Positive
(Sweden) crossover trial T = 62
Tyni-Lenne et al43 Randomised 24 C = 62; M/F B, KE B = 20  3 times/week 60–75% peak WR 8 weeks Positive
(Sweden) crossover trial Cycle = 62; minutes;

KE = 64 KE = 32–36
minutes 

Wielenga et al32 Prospective 80 C = 65; NS W, B,  30 3 times/week Target HR 12 weeks Inconclusive
(Netherlands) RCT T = 63 BG
Willenheimer et al30 Prospective 50 64 M/F B 15 minutes 2 times/week 80% maximum HR 16 weeks Positive
(Sweden) RCT every 6th week;

45 minutes 
every 10th week

RCT = randomised controlled trial; C = control group; T = training group; R =  resting first group; M = male; F = female; J = jogging; C = calisthenics; B = cycle ergometer; W = walking; R =
rowing; S = swimming; KE = knee extensor exercises; T = treadmill; KB = ‘Koch bench’; CT = circuit training; IM = inspiratory muscle training; BG = ball games; RE = resistance exercises; SE
=  step exercises; E = exercises (not specified); HR = heart rate; WR =  work rate; HB = home-based; NS = not specified. 
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ly with age, from a rate of two per thousand in the fifth
decade of life to 50 per thousand in the eighth decade.50

Even so, mean patient age was age below 65 years in 74%
(23/31) of studies. Only two studies specifically examined
age variation and how this might affect a patient’s response
to physical exercise.30,48 Both studies suggested that physi-
cal exercise is safe and beneficial for ‘older’ chronic heart
failure patients. Nevertheless, the former study30 had a small
sample, was short-term, and most participants were nearer
to 70 years of age. Although the latter study48 included
‘older’ patients (mean age = 81 years), they emphasised
that further investigation was required regarding the benefits
upon morbidity and mortality, ongoing compliance, and
safety for this age group.

Sex of study participants
The overall prevalence of heart failure is reported to be sim-
ilar in men and women51-53 yet women were grossly under-
represented in the studies. Sex distribution was reported in
all but three studies.25,32,41 Ten studies included males
only,19-21,23,24,26,28,35,44,49 with only one study focusing exclu-
sively upon females.40 In studies where both males and
females were included there still existed a strong bias
towards male participants (for example, male/female ratios
of 26:1, 9:1, 5:1).22,27,29-31,33,34,36-38,42,43,45,48 Of those studies
that included both female and male patients with chronic
heart failure, only two examined the differences that may
exist between male and female chronic heart failure patients
in their response to physical exercise.30,37

Patient compliance and completion
Completion and compliance rates were not recorded for five
and 15 of the studies respectively. Fifteen studies cited com-
pletion rates for the exercise programmes as being between
90% and 100%23,25,29,30,33,35-37,40-42,43,44,46,47 with 11 ranging
between 50% and 89%.19,21,24,26,27,31,38,39,45,48,49 Compliance
rates were, again, quite favourable, with 12 studies reporting
more than 80% compliance24,28,32,33,37-40,42,43,45,48 and four
studies reporting between 50% and 80% compli-
ance.21,26,29,30

Nature and intensity of the exercise
The majority of studies used either a cycle ergome-
ter,20,21,26,30,31-36,49 or combined exercise programmes (such
as cycle ergometer and/or walking and/or jogging and/or
swimming, or circuit training).19,22,24,25,27,29,32,41,42,43-47 Five
studies focused upon anaerobic training in the form of knee-
extensor or leg muscle training23,28,31,37,40 and only two stud-
ies prescribed a walking programme.38,39 None of the stud-
ies attempted to assess patients’ acceptance of such exer-
cise protocols and their ability to adopt such procedures on
an individual long-term basis. A total of eight studies incor-
porated a home-based exercise component.20-22,26,34,38,42,46

Seven provided patients with a cycle ergometer and/or
treadmill for use in their home over a relatively short time
period, with one study prescribing an individualised walking
programme over a 52-week period. While choosing to imple-
ment an exercise training programme in patients’ homes,
none of the studies capitalised upon this approach by pro-Ta
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viding an account of the advantages and disadvantages of
the procedure in comparison with hospital-based exercise
training.

Outcome measures
The studies had diverse outcome measures (for example,
lactic acidosis threshold, respiratory quotient, ventilatory
threshold, ejection fraction, mean pulmonary artery pres-
sure, peak oxygen uptake, cardiac output, blood pressure,
citrate synthase, and anaerobic threshold). The most com-
monly recorded positive effects on physiological physical
performance indicators were oxygen uptake (23/31), resting
heart rate (15/31), maximal heart rate (11/31), sub-maximal
heart rate (9/31), systolic blood pressure (8/31), and ventila-

tion (8/31), and as shown in Table 3 only 52% (16/31) also
measured quality of life.26-33,37-40,43,46-48 Of these, positive
effects on quality of life were reported in 69% (11/16).
Studies incorporating a quality-of-life component varied
widely in the approach and instrument used and in the
results obtained. Only four studies considered the relation-
ship between quality of life and physiological out-
comes33,38,39,47 Assuming that the short-term effects of exer-
cise training are favourable, it is likely that patients will expe-
rience, and thus report, improvements in their quality of life.
However, none of the available studies allowed for the
assessment of the long-term impact of such exercise train-
ing upon patients’ quality of life. Health care utilisation
issues and mortality were addressed in only one study.33

Table 3. Summary of reviewed studies, including a quality-of-life measure.

Quality-of-life 
Author measurement Implementation Outcome  

Belardinelli et al33 MinLWHFQ Baseline and 2,14, QoL score improved (P<0.001) in ‘T’ group after 2 months,
26 months remained stable at 12 months and follow-up.

Cider et al29 NHP/QLQ-HF Baseline and study NHP: significant improvement found in ‘C’ group in 
completion (20 weeks) social life, hobbies and holidays. QLQ-HF: No significant 

differences. (No P-values or CIs reported)
Coats et al26 Likert Scale End of each study phase Improvement in ‘T’ group for breathlessness (P<0.01) and 

(i.e. 8 weeks training/ fatigue (P<0.001), daily activities (P<0.001), ease of these 
8 weeks restricted activity) activities (P<0.01). (No CIs reported)  

Johnson et al31 CHFQ Baseline and study No significant difference between group scores.
completion (8 weeks) 

Kavanagh et al38 CHFQ/SG Baseline and 16, 26, CHFQ showed trends in improvement for ‘T’ group; fatigue 
52 weeks (P<0.001), dyspnoea (P<0.115), emotional function 

(P<0.132), mastery (P<0.149) . SG = 14% improvement 
sustained over 52 weeks. (No CIs reported)  

Koch et al27 Visual scale Baseline and study Improvement estimate: 63% in ’T’ group, spontaneous 
completion (12 weeks) variation only 4% in ‘C’ group. (No P-values or CIs reported).

Oka et al46 CHFQ Baseline and study ‘T’ group. improvement in fatigue (P = 0.02), emotion 
completion (12 weeks) (P = 0.01), sense of mastery (0.04). (No CIs reported) 

Owen et al48 MinLWHFQ Baseline and study No change in scores for ‘C’ or ‘T’ groups. (Scores not reported)  
completion (12/26 weeks) 

Quittan et al47 MOS SF-36 Baseline and study Improvement in ‘T’ group. for vitality (P<0.0001) physical role 
completion (12 weeks) (P<0.001), physical (P = 0.02), and social functioning (P = 0.0002).  

Shepherd et al39 CHFQ/SG Baseline and study Improvement in ‘T’ group CHFQ scores: fatigue (P<0.001). SG 
completion (16 weeks) showed 14% improvement (P<0.0035). (No CIs reported)  

Tyni-Lenne et al28 SIP/SOC Baseline and study SIP scores improved in ‘T’ group. (P<0.03–0.005). SOC scores 
completion (8 weeks) did not differ.  

Tyni-Lenne et al37 SIP/SOC Baseline and study Overall SIP scores improved for men (P<0.002) and women 
completion (8 weeks) (P<0.005). SOC scores showed slight improvement for women 

(P<0.03). (No CIs reported)  
Tyni-Lenne et al40 SIP/SOC Baseline and 8,16 weeks SIP physical scores improved in ‘T’ group. (P<0.04). No change in 

SOC score. (No CIs reported)  
Tyni-Lenne et al43 MinLWHFQ/ Baseline and study Improvement in MinLWHFQ scores (knee-extensor only P<0.02). 

SIP/SOC completion (8 weeks) No significant improvement in SIP or SOC. (No CIs reported)  
Wielenga et al32 HPPQ/SAGWB Baseline and study HPPQ: Marginal significant difference between ‘C’ and ‘T’ group 

completion (12 weeks) (P = 0.06) SAGWB: higher for ‘T’ group. (P<0.0001) (No CIs
reported)  

Willenheimer et al30 D-F index/Global Baseline and study Global QoL improved in ‘T’ group. (P<0.01). In ‘T’ group. 
QoL/PA score completion (16 weeks) correlation found between D-F index and Global QoL (r = 0.44, 

P<0.05)  

SIP = Sickness Impact Profile; SOC = Sense of Coherence Scale; NHP = Nottingham Health Profile; QLQ-HF = Quality of Life Questionnaire-
Heart Failure; D-F index = Dyspnoea-Fatigue Index; Global QoL = Global Quality of Life; PA score = Physical Activity Score; CHFQ = Chronic
Heart Failure Questionnaire; HPPQ = Heart Patients Psychological Questionnaire; SAGWB = Self-Assessment of General Well-Being; MinLWHFQ
= Minnesota Living with Heart Failure Questionnaire; CHFQ = Chronic Heart Failure Questionnaire; SG = Standard Gamble Test; CIs = confidence
intervals.
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This study found that mortality was lower in the training
group (relative risk [RR] = 0.37, 95% confidence interval [CI]
= 0.17 to 0.84; P = 0.01) and hospital readmission rates
were higher in the control group (RR = 0.29, 95% CI = 0.11
to 0.84; P = 0.02). No cost-effectiveness analyses have, as
yet, been published.

Discussion
The review indicates that the available literature regarding
the effects of exercise training upon heart failure patients is
encouraging. The published trials indicate that short-term
physical exercise training in selected subgroups of patients
with heart failure has physiological benefits and positive
effects on quality of life, at least in the short term. In addition,
favourable rates of completion and compliance were report-
ed.

However, based on our review of the literature it would
seem that most of the published research:

• presents short-term, laboratory-based assessments of
heart failure patients and fails to consider the long-term
impact of exercise programmes; that is, the ability for
patients to adopt an exercise programme on their own,
ideally with support from community-based health pro-
fessionals, such as their primary care provider;

• utilises subgroups of heart failure patients, who do not
reflect the general population of patients with heart fail-
ure, being predominantly younger males without com-
mon co-existing morbidities;

• is dominated by small-scale studies where the research
subjects are often convenience samples rather than ran-
domly selected;

• has focused upon the immediate physical effects of
various exercise protocols rather than examining any
long-term physical benefits, in terms of morbidity and
mortality.

This systematic review is not without its limitations. Study
authors and ‘experts’ in the field were not consulted, and the
search was limited to the English language literature.
Consequently, some published trials may have been over-
looked. However, it is unlikely that the results of the review
would be substantially altered unless any overlooked stud-
ies were long-term, included a large sample frame, and had
an appropriate study design.

A reduction in hospital re-admission rates, improved mor-
bidity, and a decline in mortality are the key indicators of the
benefits of therapies for patients with heart failure.54 As such,
for the health care provider, they are the important outcome
measures for assessing the effects of exercise training on
patients with heart failure. Only one study addressed these
outcome measures.33

Some studies assessed the patient’s quality of life and
well-being, but the suitability of the quality-of-life measure-
ments used has sometimes been questionable.55 For exam-
ple, the use of the Standard Gamble Test56,57 is not recom-
mended for assessing interventions for chronic conditions,
particularly heart failure. Research has found that this mea-
surement is insufficient in terms of construct validity and can
produce misleading conclusions about the effect of treat-

ments on health status. Thus, some of the outcomes
obtained may be misleading. Greater consideration needs
to be given, both to the selection of an appropriate quality of
life measure and the timing of its administration, to gain an
accurate account of improvements in quality of life.

Although favourable rates of completion and compliance
are reported it is possible that this is related to the relatively
brief duration of the studies. Other factors, such as the
choice of setting and the use of convenience samples, may
also have impacted the figures cited.

The research to date does not provide conclusive guid-
ance regarding the applicability of exercise training for the
general population of heart failure patients. This work serves
to re-emphasise a problem highlighted previously, namely
the need for more trials in typical patients.58 Larger, long-
term trials are required which represent all heart failure
patient groups in terms of age, sex, common co-morbidities,
and location (i.e. hospital versus community-based) to clari-
fy whether exercise has the desired physical and life-
enhancing effects, and thus should be widely recommend-
ed. In addition, patients’ acceptance of, and willingness to,
adopt exercise programmes on a long-term basis needs to
be explored. Comprehensive long-term studies should
include health care utilisation, mortality, quality of life, and
cost-effectiveness as outcome measures.

The trials included in this review perhaps reveal the diffi-
culties of recruitment. A different approach to such trials
might alleviate such problems; for example, the use of multi-
centre trials, following a common research protocol with
pooled findings into a central database for analysis.

To conclude, there remains a lack of information concern-
ing two important points to practitioners:

1. whether particular groups of heart failure patients
should be encouraged to adopt a programme of exer-
cise; and

2. if exercise training is deemed appropriate, what should
be the nature, duration, frequency and intensity of the
programme.

Health care providers need validated research findings,
which will enable the prescription of appropriate exercise
regimens for patients with heart failure. At present there
remains a paucity of high-quality evidence to support the fur-
ther development of guidelines for health care providers or
patients regarding the subject of exercise and heart failure.
For all grades of heart failure, the goals of therapy are to
decrease symptoms, decrease morbidity, and prolong life.
Although the initial work is extremely promising, whether
exercise can help achieve these aims remains uncertain.
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